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The effectiveness of percutaneous ethanol injection therapy was investigated in 30 absolute ethanol were injected four times for lesions <2 cm in diameter; 6 ml were injected six times for lesions 2-3 cm in diameter; 8 ml were injected six times for lesions 3-5 cm in diameter. However, we modified the volume and the number of injections depending on the patient's compliance and the location of the lesion. Ethanol was injected into the tumor at one or more locations.
The injection was performed two or three times a week.
In resected or autopsied cases, the specimen was histopathologically examined to determine whether the tumor tissue had remained intact. In the other cases, the findings of the imaging techniques, especially angiography, and the level of serum alpha-fetoprotein were used to determine the effect of ethanol injection. Angiography was performed approximately 3 months after the therapy in most cases. If the tumor stain was found in follow-up angiography, additional injections were performed.
Results

Single Lesion Group
Nine of the 18 cases in this group were histopathologically examined.
Of the five cases treated by ethanol injection alone, the tumor was completely necrotic in three and almost cornpletely (90%) necrotic in the other two. Among the four cases treated by the combination of ethanol injection and arterial embolization, the tumor was completely necrotic in three cases and 70% necrotic in the other. Histopathologic examination also showed that a certain amount of surrounding tissue as well as the tumor itself was necrotic.
The capsule was completely degenerated in all of these cases, and the extracapsular tissue (approximately 1 cm in width) was degenerated in most cases. In the three cases in which some portions of the tumor were found to be intact, the viable tumor tissues were left along the edge of the tumor or in portions isolated by septa.
In eight other cases, the effect of ethanol injection was angiographically evaluated. Follow-up angiography showed that the tumor stain had disappeared completely (Fig. 1) . In two angiographically evaluated cases, fine-needle biopsy was also performed, and all tumor tissue in the specimen was found to be necrotic.
In the remaining case, CT indicated that the tumor itself and a certain amount of the surrounding tissue were not enhanced after administration of contrast material.
Seven of the 1 8 patients had elevated levels of serum alpha-fetoprotein (more than 1 00 ng/ml); the levels decreased in all of these cases after ethanol injection.
Small local recurrence of the tumor had been encountered in three cases by the end of the study (8 months later in two cases and 9 months in the other case). All three of these patients were subsequently treated again by ethanol injection.
Fifteen (83%) of the 18 patients were still alive at the end of the study. Two patients died of hepatic failure 4 and 5 months, respectively, after therapy, and the other patient died of pneumonia 1 month after therapy. The mean follow-up period from the time of ethanol injection to the end of the study was 7.8 months.
Multiple Lesion Group
Among the 1 2 cases in this group, pathologic evaluation was done in one. In this case, ethanol injection was performed only once and the patient died of aspiration pneumonia 1 month later. At autopsy, the largest tumor (5.0 cm in diameter), which was treated by the combination of ethanol injection Small gas bubbles are seen inside lesion.
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LIVER NEOPLASMS 951 and arterial embolization, was found to be completely necrotic, while the second largest tumor (4.6 cm in diameter), which was treated by arterial embolization alone, remained almost intact.
In eight other cases, the effect of ethanol injection was evaluated by angiography. The local effect of the therapy was seen in five cases. In the remaining three cases, CT showed the effect of ethanol injection.
Six of the 12 patients had elevated levels (more than 100 ng/ml) of serum alpha-fetoprotein.
After ethanol injection, the levels decreased in three cases but increased in the other three.
Eleven (92%) of the 1 2 multiple-lesion patients were still alive at the end of the study. The mean follow-up period in this group from the time of ethanol injection to the end of the study was 5.8 months.
Changes of Features in Imaging Techniques
Before Since viable tumor tissues were found to remain along the edge of the tumor or in the portions isolated by septa, ethanol should be injected not only into the center of the tumor but also into sites close to the edge. 
